[Mechanism of the overexpression of the cathepsin D gene in breast cancer and consequences in the metastatic process].
Cathepsin D, an acidic protease normally acting in lysosomes, is overproduced both in vitro and in vivo in most breast cancer cells. The mechanism of gene regulation by estrogens and the biological and clinical significance of this overexpression in metastasis are reviewed. In MCF7 cells, cathepsin D is specifically and directly induced by estrogens and also induced by growth factors (EGF, IGF-I and bFGF), but this induction is dependent upon de novo protein synthesis. The mechanism of estrogen induction involves EREs located upstream from the gene. Our laboratory cloned the promoter region (-4kb) of cathepsin D of MCF7 cells and found EREs located in the proximal 5' region of the gene. In MDA-MB231 and BT20 cells, cathepsin D is overexpressed but not regulated by estrogens. Total cathepsin D concentration were assayed by IRMA in breast cancer cytosol routinely prepared for receptor assays. Several retrospective clinical studies indicate a significant correlation between high cathepsin D concentrations in the cytosol of primary breast cancer and further development of clinical metastasis. High cathepsin D concentration in the primary tumor may be either a consequence, or more likely a cause, of metastasis. Transfection experiments using cDNA-cathepsin D in rat tumoral cells facilitates their metastatic potential in nude mice (Garcia et al., Oncogene, 1990, 5, 1809-1814). The mechanism of cathepsin D action in facilitating metastasis is unknown and may involve proteolytic activity in an acidic compartment, and/or interaction with the Man 6P/IGFII receptor.